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Introduction
The primary purpose of health insurance is to enable individuals to protect themselves against the risk of incurring medical expenses. Individuals who lack health insurance are exposed to potentially catastrophic medical expenses should they become ill or injured.
Therefore, the effectiveness of public policies that expand health insurance coverage depends fundamentally on whether such policies actually improve the financial security of individuals.
Indeed, advocates of such policy often cite the financial risk faced by the uninsured as justification for government action. However, despite the widespread concern about the effect of foregoing insurance on the financial well-being of the uninsured, evidence on the causal relationship between insurance coverage and financial outcomes remains limited. Furthermore, surprisingly few studies have attempted to use micro data and credible research designs to assess the effects of health insurance provision on financial outcomes. In this paper, we evaluate how the provision of health insurance through a major state-level health policy reform affected a variety of financial measures such as credit score, total debt, delinquency, and personal bankruptcy.
To explore the relationship between health insurance coverage and financial well-being, we analyze a major health care reform that occurred in Massachusetts in 2006. In many ways similar to the Affordable Care Act (ACA) that followed in 2010, this reform aimed at achieving near-universal coverage within the state by combining a mandate for individual insurance with insurance market reforms and a broad expansion of subsidized coverage for low-and middle-income households. Because the Massachusetts law required all residents to obtain health insurance, counties and age groups with lower insurance rates prior to the reform experienced larger increases in coverage as a result of the reform. Following a strategy 2 similar to Miller (2012a) , we exploit this variation in the "stock" of uninsured residents at the time of the reform across counties and age groups to measure the effect of insurance coverage on financial outcomes.
We estimate the effect of the reform on financial outcomes using data on a large panel of individuals from a national credit reporting agency. These data include credit report information on a 5 percent primary sample of all adults in the United States with a credit report and every individual with the same mailing address as the sampled adult. In Massachusetts and states in the New England census division alone, this data set contains about 1.3 million observations per quarter, and provides information on financial outcomes ranging from credit scores to personal bankruptcy.
We find that the Massachusetts reform improved financial outcomes across many dimensions: it improved credit scores, reduced delinquencies, lowered the fraction of debt past due, and reduced the incidence of personal bankruptcy. We find a particularly pronounced reduction in large delinquencies of over $5,000, but observe almost no effect on delinquencies of smaller amounts. We also find suggestive evidence that the reform reduced third-party collections and total debt. Additionally, we conduct this analysis separately for individuals who had low and high credit scores prior to the reform. The effects of the reform on credit score, personal bankruptcy, and delinquency are most pronounced for those whose credit scores were lower before the reform, but those with higher credit scores (and therefore, better access to credit), experienced a larger relative decline in total debt. Placebo tests find no significant effect of the reform on the financial outcomes of the elderly (whose insurance status would not have been affected by the law), business bankruptcies, or the unemployment rate, indicating that these results are not driven by concurrent but unrelated improvements in the economic environment in Massachusetts.
Previous analysis has documented the correlation between insurance status and financial outcomes (e.g., Gross and Souleles (2002) ) or shown that individuals with high medical expenses are over-represented among bankruptcy filers (e.g., Dranove and Millenson (2006) , Himmelstein et al. (2005) ). However, these studies are unable to address the common empirical problem that financial outcomes and health insurance status or medical bills may be correlated because of unobserved factors such as risk preference, or that financial shocks may themselves cause poor health. As demonstrated by Mahoney (2011) , the presence of generous bankruptcy protection itself affects the decision to obtain health insurance coverage.
Two recent studies use experimental or quasi-experimental methods to overcome the endogeneity of insurance status to financial well-being. The landmark Oregon Health Insurance Experiment (Finkelstein et al. (2012) ) surveyed Medicaid recipients who gained health insurance coverage through a lottery and found that they reported less financial strain and fewer medical bills than those who did not receive coverage through the lottery. Using administrative data from a credit bureau, the study also found that lottery winners had significantly fewer bills sent to third-party collectors and owed less in medical debt. The study did not, however, find conclusive evidence linking health insurance coverage to personal bankruptcy, delinquency, credit scores, or overall debt levels. Gross and Notowidigdo (2011) use the expansion of Medicaid eligibility in the 1990s as a natural experiment to investigate the link between personal bankruptcy and health insurance coverage. The authors find that increasing Medicaid eligibility by 10 percentage points reduces personal bankruptcy by about 8 percent. However, Gross and Notowidigdo (2011) did not have data on other relevant measures of financial stability, such as debt and delinquency, that are significantly more common than personal bankruptcy.
A major advantage of analyzing the reform in Massachusetts is that we are able to examine the effects of a health insurance policy designed to expand insurance coverage to the entire population of uninsured residents, rather than only those uninsured with incomes below the Federal Poverty Level (FPL, as in the Oregon Health Insurance Experiment) or to (mostly) low-income pregnant women and children (as in Gross and Notowidigdo (2011) ).
Almost 70 percent of those expected to gain coverage through the Affordable Care Act will earn more than the FPL (Congressional Budget Office (2012)), and the effect of health insurance coverage on financial outcomes may be significantly different for these individuals:
for example, personal bankruptcy may be relatively more attractive for the non-poor than for the poor because the non-poor may have more assets that are protected by bankruptcy.
Similarly, the poor may receive more charity care from hospitals than the non-poor. In this way, the Massachusetts policy experiment is particularly relevant because it closely resembles the ACA that followed at the national level in 2010 and expanded coverage to a similar mix of uninsured residents.
Additionally, we use broad measures of financial risk that capture changes in financial well-being on many margins. Although a considerable amount of attention has been paid to measures of severe financial distress such as bankruptcy, much of the financial risk of foregoing health insurance may manifest in less dramatic events such as paying bills late or increasing credit card debt. Because we consider outcomes ranging from credit score to severe delinquency, our analysis provides a broad view of the effect of health care reform on household financial stability.
While a great deal of research has focused on the effects of health insurance on health and health care utilization, far less attention has been placed on the pre-eminent purpose of health insurance which is to protect individuals from financial distress. Our results indicate that public policies that expand health insurance coverage do have pronounced effects on financial stability and well-being. We find that the reform in Massachusetts had an impact across a broad set of financial measures, even affecting households' future access to credit markets through improved credit scores. These results suggest that the financial implications of health care reform extend well beyond patients and health care providers and into many areas of the economy.
Health Insurance and Financial Security
Spending on medical care is a large and uncertain expense for individuals and families without health insurance. In surveys, the uninsured consistently report that medical expenses represent a substantial financial burden. For example, a study by the Commonwealth Fund (Doty et al. (2008) ) reports that 36 percent of uninsured individuals surveyed were paying off medical bills over time, and of these individuals, 62 percent reported having over $2000 of outstanding medical debt and 20 percent reported having over $8000 of outstanding medical debt. Among respondents who reported paying off medical bills over time, 47 percent of the 5 uninsured and 26 percent of the insured stated that they had exhausted their savings paying for medical bills. Among the same group, 40 percent of the uninsured and 16 percent of the insured reported that they had foregone other necessities such as food, heat, or rent in order to pay medical bills. About 30 percent of uninsured individuals who reported difficulties paying medical bills took on credit card debt to pay for medical care, and about 10 percent took out another type of loan to cover medical bills.
However, despite this important financial component to health insurance coverage, most studies evaluating public policies to expand coverage have limited their inquiry to the relationship between coverage and the use of health care or self-reported health (see Buchmueller et al. (2005) for an overview). In general, these studies have found that insurance coverage increases the consumption of health care services.
A smaller literature uses variation in public health insurance coverage to evaluate how such programs affect household consumption of non-health goods and financial outcomes.
Evidence from the expansion of the State Children's Health Insurance Program (SCHIP) suggests that low-income households with children who gained public insurance coverage increased their consumption and also saved more for retirement (Leininger et al. (2010) ). Gross and Notowidigdo (2011) use the expansion of Medicaid eligibility in the 1990s as a natural experiment and find that increasing Medicaid eligibility by 10 percentage points reduced personal bankruptcy by about 8 percent. Finkelstein and McKnight (2008) analyze the introduction of Medicare in 1965 and found that the program led to a dramatic reduction in the out of pocket costs of medical care for the elderly.
The Oregon Health Insurance Experiment (Finkelstein et al. (2012) , Finkelstein et al. (2013) ) provides the most credible evidence to date that the absence of health insurance coverage harms financial well-being. This experiment surveyed participants who gained Medicaid coverage through a lottery and compared them to a control group that did not receive Medicaid coverage. In the control group, 36 percent of those surveyed reported borrowing money or skipping other bills in order to pay for medical care. The provision of insurance reduced this probability by 15.8 percentage points, or 44 percent, in the first year.
Twenty-eight percent of the control group had severely delinquent medical bills that were 6 under the supervision of a third party collection agency; the average amount of these medical bills in collection was $2000. Medicaid coverage reduced medical collections by an average of $390 in the first year, reduced the probability of having a medical collection by 6.4 percentage points (23 percent), and reduced the probability of having any medical debt by 18 percentage points (30 percent). Medicaid reduced out of pocket spending by approximately $215, despite substantially increasing the use of health care services, and reduced the probability of having "catastrophic" health costs exceeding 30 percent of household income by 4.5 percentage points, an 82 percent reduction relative to the control group average of 5.5 percent. The study did not, however, find conclusive evidence linking health insurance coverage to other policy-relevant measures of financial well-being including personal bankruptcy, delinquency, or total debt. In general, confidence intervals for these outcomes were large, suggesting the need for studies using much larger samples.
Our paper contributes to our understanding of the role of health insurance coverage in several ways. First, we evaluate an expansion of health insurance to almost all uninsured residents in Massachusetts. This provides an opportunity to study the effect of health insurance coverage among the general uninsured population, rather than on special groups such as pregnant women and children (as in Leininger et al. (2010) and Gross and Notowidigdo (2011) ) or those in poverty (as in the Oregon Health Insurance Experiment). Most of those who are predicted to gain coverage through the ACA will not fall into these categories (Congressional Budget Office (2012)), making these studies of limited use in predicting the effects of such broad-based expansions. Second, we analyze a broad set of financial outcomes from a large administrative database. This allows us to evaluate the effect of the Massachusetts reform on both severe negative outcomes, such as bankruptcy, but also on less dramatic events, such as paying a bill late. Because the data set is large, we are able to detect even small changes in these outcomes. Finally, the context of our study is a major state-level reform that closely resembles the ACA, making this analysis immediately relevant for the ongoing debate surrounding the current federal program. The reform combines the individual mandate with an expansion of the Massachusetts Medicaid program, called "MassHealth," and new subsidies for individuals earning up to 300 percent of the FPL to purchase insurance. The MassHealth expansion raises the family income limit for children, expands coverage to some low-income workers, and removes caseload caps on people living with HIV, the long-term unemployed, and the disabled. The law also restores vision and dental benefits that had been cut from MassHealth in 2002. In addition to the expansion of MassHealth, a new program, "Commonwealth Care," provides free insurance to families earning up to 150 percent of the FPL, and tiered subsidies for insurance for families earning up to 300 percent of the FPL. In addition to offering low-income plans, the Connector Authority offers special low-cost plans for young adults between the ages of 19 and 26 who do not have access to employer-based coverage and requires that private health insurance providers allow young adults to remain on their parents' plan for up to two years after they cease to be dependents.
The new law also requires employers to participate in providing health care. All employers with over 10 employees are required to contribute to their employees' health insurance either by providing an insurance plan of their own, or by paying at least 33 percent of their employees' health insurance premium costs. Employers who fail to do so must pay a "fair share" assessment of up to $296 per uninsured employee. For residents not enrolled in a group health plan, a new small-group market was created by merging the non-group and small-group insurance markets. This reform permits such residents to purchase insurance coverage from less expensive small-group plans. For more details on the Massachusetts reform and its implementation, see Raymond (2007) and Gruber (2008) .
These combined policies led to a large increase in insurance coverage in Massachusetts.
The first panel of Figure 1 
Empirical Approach and Preliminary Evidence
Our empirical strategy relies on leveraging the differential effect of this reform not only across states, but across different groups of people within Massachusetts. In the year before the reform, there was significant variation in insurance coverage across counties and age groups.
The second panel of Figure 1 plots the percent uninsured in Massachusetts across time for two age groups: individuals age 18 to 39 (indicated by the black line) and individuals age 40 to 64 (indicated by the grey line). While both groups experienced a reduction in uninsurance following the reform, the 18 to 39 age group experienced a much larger reduction of about 13 percentage points, while the 40 to 64 age group experienced a reduction of 4 percentage points. By 2011, the uninsurance rate in these two groups had converged, with both groups exhibiting an uninsurance rate of about 5 percent. However, because the younger group began at much lower coverage rates, the gain in coverage for this group was substantially larger.
To measure variation in initial coverage levels across both age groups and counties, we use data from the Small Area Health Insurance Estimates. These model based estimates produed by the Census Bureau provide information on the uninsurance rates by county and for two age groups (18 to 39 and 40 to 64).
1 There are 14 counties in Massachusetts, resulting in a total of 28 levels of variation in the pre-reform uninsurance rate. The histogram in Figure 2 shows this variation of the 2005 uninsurance rate among county-age groups in Massachusetts.
In 2005, the uninsurance rate varied from below 10 percent to over 25 percent. Because the reform requires all residents to purchase insurance, county-age groups where a large fraction of Massachusetts residents were uninsured before the reform had the potential to experience larger increases in coverage than county-age groups where coverage was already quite high.
For example, over 92 percent of Bristol county residents age 40 to 64 had insurance coverage even before the reform was enacted; at most, the reform could increase coverage among this group by just under 8 percentage points. In contrast, almost a quarter of Suffolk residents age 18 to 39 were uninsured in 2005, resulting in a relatively large population who could have gained insurance coverage as a result of the reform. It is this variation in the potential effect of the reform that we use to measure the impact of the reform on financial outcomes.
There are several mechanisms, both direct and indirect, through which the reform may have affected financial outcomes. By expanding insurance coverage, the reform may have improved financial outcomes by reducing the risk that individuals faced from unexpected out of pocket medical expenses. The risk reduction aspect of insurance suggests that there may be large effects of insurance on the small subset of individuals who experienced a health shock such as a car accident or a cancer diagnosis. Financial outcomes may have also been improved through income effects as much of the new coverage was heavily subsidized. For example, uninsured residents who were paying for health care out-of-pocket may have experienced substantial income effects as they became covered by subsidized health insurance plans with low or no co-payments. In contrast to the pure risk reducing aspect of insurance, these income effects may be more widespread, affecting even those individuals who did not experience an illness or injury. The reform may have also improved financial well-being through indirect means; for example, by improving the health of Massachusetts residents, resulting in higher productivity and higher wages, or by changing employment patterns in ways that might affect household finances. For example, Kolstad and Kowalski (2012a) find that the Massachusetts reform led employers to increase the frequency with which they offered health insurance and lower wages by an offsetting amount; Garthwaite et al. (2013) and Pashchenko and Porapakkarm (2013) show that public health insurance coverage leads individuals to reduce their labor supply. These changes in employment may affect income and, ultimately, financial outcomes. Finally, the reform may have "crowded out" less generous private coverage with more generous public coverage, lowering the out-of-pocket costs of medical care even to those who were insured before the reform.
Survey data from Massachusetts provides some evidence that the reform improved the financial situation of Massachusetts residents who were affected. Long et al. (2012) suggesting that the uninsured had significant exposure to out-of-pocket hospital costs. The uninsured that actually used such services were charged about $16,000 on average per hospital admission and $1,000 per outpatient emergency room visit. These measures exclude nonhospital charges (e.g., doctor's visits, physical therapy and other outpatient care, drugs, and other medical expenses); more comprehensive measures of total medical charges levied on the uninsured are likely to be much larger.
These data also provide some evidence that the reform reduced the medical expenses of the uninsured as they gained coverage and that it did so differentially across counties and age groups. As patients gained coverage through the reform, there was a substantial reduction in the fraction of hospitalizations that were self-paid. The first panel of Figure 3 plots the fraction of hospitalizations that are self-paid over time. In 2003, about 9 percent of hospital and ER visits were self-paid. This fell to a little over 4 percent by 2008. The change over this period was particularly large among groups that had high rates of uninsurance before the reform. The second panel of Figure 3 displays the change in the fraction of hospitalizations that were self-paid against the pre-reform uninsurance rates of the countyage groups. Groups for which the reform had a larger potential effect-that is, groups whose insurance coverage was relatively low prior to the reform-experienced the sharpest reduction in self-paid hospital visits. The number of hospitalizations itself may be directly affected by insurance coverage. For example, hospitalizations may fall if the uninsured receive more preventive care; see Kolstad and Kowalski (2012b) for evidence on this effect. However, these results provide suggestive evidence that the reform affected out-of-pocket expenses for the uninsured and that these effects may be larger among groups where the potential effect of the reform was stronger.
Financial Outcomes Data
To analyze the effect of insurance coverage on financial outcomes, we use the Federal Reserve
Bank of New York Consumer Credit Panel data set. In this section, we describe the data set; more information on these data are available from Lee and van der Klauw (2010) . The main variables we analyze are total balance on all active credit accounts, total amount past due (30 days or more) on credit balances, the fraction of debt that is past due, the amount of third-party collections associated with an account, and the presence of a bankruptcy in the last 24 months. We also analyze the effect of the reform on an individual's "risk score," a credit score that ranges from 280 to 850 and summarizes a borrower's creditworthiness, with higher values indicating a lower probability of future delinquencies.
In addition to credit report outcomes, we also observe zipcode of residence and year of birth. We use these variables to merge in the Census Small Area Health Insurance Estimates (SAHIE) data on the pre-reform uninsurance rate of each individual's county and age-group.
To account for the possibility that the reform may have induced some individuals to move, we define county of residence as the county where the individual lived in the 4th quarter of 2005. For zipcodes that span counties, we assign county of residence based on the county in which the majority (or plurality) of residential mailing addresses are located. In a robustness section, we explore several alternative ways of defining the sample, including assigning county by the county of residence in each year, limiting the sample to only the primary sampled adult, and using the entire Northeast census region as the comparison group. In general, analysis performed on these alternative samples yields similar results. and post-reform period after 2007 (P ost t ), and all interactions of these variables. These variables are also fully interacted with an indicator that the individual lives in Massachusetts
This approach assumes that any change in financial outcomes among the more-affected individuals in Massachusetts relative to other New England states over the period of the reform is caused by the reform. If the reform had not occurred, this assumption implies that financial outcomes in county-age groups in Massachusetts would have changed at the same rate as similar county-age groups in other states. This assumption is more credible if, prior to the reform, financial outcomes were evolving similarly across these groups. To evaluate whether trends in financial outcomes differed across groups in Massachusetts and New England before the reform, we estimate
In this model, the interaction between M A and the year binary variables measures a trend specific to all county-age groups within Massachusetts and the interaction between U ninsured2005
and the year binary variables captures trends associated with the 2005 county-age group uninsurance rate. The 3-way interaction between M A, U ninsured2005, and the year variables estimates the change in outcomes in Massachusetts relative to other states in New
England associated with county-age group uninsurance rates for each year, measured from the excluded base year, 2005. We also include county fixed effects, β c . If the reform improved financial outcomes, and did so differentially across county age groups based on their uninsurance rate at the time the law was adopted, we would expect to observe a relative improvement in Massachusetts associated with the potential effect of the reform only for years after the reform took place. That is, we would expect the coefficients on M A j × U ninsured2005 j × I(Y ear = t) to be significant only for t > 2007, after the reform was implemented, and small or statistically insignificant for prior years. Figure 4 plots the coefficients on the three-way interaction term by year from equation
(1) for the outcome variables risk score, total balance on all accounts, total amount past due, fraction of debt past due, amount of third-party collections, and bankruptcy in the last 24 months. In this figure, the solid line plots the coefficients in each year while the dotted line plots the upper and lower bounds of a 95 percent confidence interval. For all outcome variables we consider, we only observe small or statistically insignificant effects from 1999 to 2005. This indicates that these financial outcomes in high-uninsurance groups in
Massachusetts followed the same trends as similar groups in New England states prior to the reform. Beginning in 2008, the first year after the reform was fully implemented, several financial outcomes visibly diverge for the Massachusetts groups that were most affected by the reform: total debt, total amount past due, fraction of debt past due, amount of third party collections, and bankruptcy rates relatively decrease and risk score relatively increases.
For risk score and total amount of third party collections, individual year estimates are not statistically significant. In contrast, we find significant reductions by year for total debt, total amount past due, the fraction of debt past due, and the probability of a bankruptcy.
These results indicate that following the reform, there was a relative improvement in financial outcomes among groups in Massachusetts that were most affected by the reform relative to similar groups in other states.
In addition to examining the average amount of debt that is past due, we also analyze how the expansion of health insurance through the Massachusetts reform affected the distribution of bad debt. To that end, we construct binary variables describing the probability that an individual has a past due amount in a certain range: $0 past due, $1-$5,000 past due, $5,001-$10,000 past due, or more than $10,000 past due. To examine how the trends of these variables changed over time in Massachusetts relative to other states, we plot the coefficients from model (1) in Figure 5 . For all delinquency categories, we find no evidence of trends existing prior to the 2006 reform. Following the reform, we find that high uninsurance groups in Massachusetts were significantly less likely to be in the $5,001-$10,000 or over $10,000 past due categories. The point estimates indicate that the reform may have increased the probability that residents were in the $0 past due and $1-$5,000 past due categories, although the confidence intervals on these estimates are large. These effects suggest that the expansion of insurance coverage protected individuals from having very large delinquencies but not from having small delinquencies.
In our main specification, we replace the year indicator variables with indicators for the "implementation" period of the reform (2006 and 2007) and the "post-reform" period (2008) (2009) (2010) (2011) (2012) to produce estimates of the average affect of the reform over the post-reform years. We estimate the three-way interaction model between these indicator variables, the pre-reform uninsurance rate of the county-age group, and an indicator that the individual lives in Massachusetts. Specifically, for an individual i belonging to county-age group j, we estimate
In addition to including the 2005 uninsurance rate of group j, we also include a county fixed effect and control for the county unemployment rate. The term P ost t ×U ninsured2005 j captures any shocks or trends associated with the 2005 uninsurance rate of group j. The term P ost t × M A j captures any shocks or trends that occur only in Massachusetts and are common to all Massachusetts county-age groups. For example, if Massachusetts experienced a more severe a recession than other states in New England, to the extent that this was a common experience for all groups in Massachusetts, the P ost t × M A j term would capture such an effect. The coefficient on the three-way interaction of M A, U ninsured2005 and P ost is our parameter of interest. This coefficient measures the effect of a one percentage point increase in "exposure" to the reform on the financial outcome variable.
The dependent variables we consider are the risk score, the total amount past due, total balance on all accounts, fraction of debt past due, total collections, and the presence of a bankruptcy in the last 24 months. Standard errors are clustered by county to account for correlation of the error terms within counties contemporaneously and over time. While we observe individual-level data, we compute our regression coefficients using aggregated data that is weighted by the cell size. Because all of our variation is at the county-age group level, this produces the same estimates as if we had computed the coefficients using the individual-level data, but it is more computationally efficient. Table 2 reports the results of specification (2). Results for risk score are presented in the first column. The risk score is a summary measure of an individual's overall credit-worthiness and largely governs an individual's access to credit markets. We find a small but statistically significant positive effect of the reform on credit score. The point estimate indicates that every one percentage point increase in exposure to the reform increased average credit scores by 0.36 points. Because the risk score is based on many years of historical credit data, it may be slower to adjust to changes in behavior than other direct measures of an individual's interactions with credit markets.
Columns two and three report the effects of the reform on such direct measures of credit market activity. The second column displays the estimated effect of the reform on the total balance for all active accounts. Although not statistically significant, the point estimate indicates that the reform reduced the total balance by approximately $124 for every 1 percentage point increase in the potential effect of the reform. In the third column, we report the effect of the reform on the total amount past due. We find that the reform reduced the total amount past due by about $26 for every one percentage point increase in the potential effect of the reform. This estimate is statistically significant at the 0.01 level.
In the fourth column, we examine the effect of the reform on the fraction of debt that is past due by at least 30 days. The total dollar amount past due might fall mechanically as total debt falls if there is a constant hazard of missing a payment. By looking at the fraction of total debt past due, we account for the fact that the total amount owed is declining. We find that the fraction of debt past due fell significantly after the reform for the most-affected groups by about 0.1 percentage points for every percentage point increase in the pre-reform uninsurance rate.
Column five presents the effect of the reform on third party collections. These collections may be from credit accounts, such as severely derogatory credit card or auto loan bills, or they may be from public records of other collection efforts, for example hospital or utility bills. The point estimate indicates that the reform reduced such collections, but the effect is only marginally statistically significant at the 0.10 level.
Finally, in the sixth column, we report our estimates for the effect of the reform on the presence of a bankruptcy in the last 24 months. We find that a 1 percentage point increase in the potential effect of the reform is associated with a significant reduction in the probability of having a bankruptcy of about 0.02 percentage points.
Assuming that the non-compliance rate is fixed across counties, i.e., that county age-groups insurance rates converged in Massachusetts following the reform, each marginal percentage point increase in the pre-reform uninsurance rate translates directly to a percentage point increase in coverage following the reform. 2 As the reform increased coverage by approximately 7 percentage points, these estimates imply that the reform increased average credit scores by 2.5 points (7 × 0.36), or about 0.5 percent relative to the Massachusetts average. Similarly, these results imply that the reform reduced the average amount past due by $182 (about 22 percent), reduced the fraction of debt past due by 0.6 percentage points (10 percent), reduced collections by $11.76 (20 percent), and reduced bankruptcies by 0.02 percentage points (18 percent).
While it may be tempting to use our results to "back out" the treatment effect of having insurance on financial outcomes, our findings are probably best interpreted as simply capturing the "reduced form" effect of the Massachusetts reform in all its dimensions. This is because the reform appeared to have other effects beyond providing insurance to those who were previously uninsured. For example, evidence from both hospitalizations and surveys suggests that there may have been changes in insurance coverage along the intensive margin, particularly among children for whom the expansions of public health insurance were particularly generous Kowalski (2012b), Miller (2012b) ). Further, the quality of insurance was also affected for Medicaid recipients as the Medicaid program expanded to cover dental and vision services. It also appears that employers expanded access to coverage in the wake of the reform, perhaps in response to demands from employees. If employers also improved the quality of their health insurance plans then this could have led to improved financial outcomes. Another important consideration is that the reform may have produced significant "spillover effects." For example, the improvement in a young adult's insurance status could conceivably affect the financial well-being of his or her parents. Therefore, simple calculations that seek to identify the treatment effect of having insurance would require strong assumptions and would likely over-estimate the effect of insurance coverage on financial outcomes. In any event, since the Massachusetts reform served as a model for the ACA, from a policy perspective, it is the reduced form effect of the policy that is of primary interest.
In addition to analyzing how the average amount past due changed as a result of the reform, we also look at the effect of the reform on different parts of the delinquency distribution. We do this by constructing indicator variables equal to 1 if the individual has $0 past due, $1 to $5,000 past due, $5,001 to $10,000 past due, or over $10,000 past due.
This analysis allows us to distinguish whether the reform is affecting many people by a small amount, as would be expected if financial outcomes are changed primarily through diffuse income effects, or if the reform is affecting a small number of people by a very large amount, as would be expected if the reform is affecting financial outcomes by protecting a small number of people who experience a severe health shock from large financial risks.
The results are presented in Table 3 . Consistent with the year-by-year analysis presented in Figure 5 , we find that the reform significantly reduced the probability that an individual had a large delinquency of between $5,001 and $10,000 or over $10,000. Point estimates indicate that the reform modestly increased the probability that individuals had no delinquencies and similarly increased the probability that an individual had delinquencies of $5,000 or less. Because the reform increased insurance coverage by about 7 percentage points, these estimates suggest that the reform reduced the probability of an over $10,000
credit delinquency by about 0.6 percentage points (7 × 0.0009), or about 21 percent, and reduced the probability of a $5,001 to $10,000 delinquency by about 0.2 percentage points, or about 10 percent.
Alternative Specifications
Our results suggest that the expansion of insurance coverage following the Massachusetts health reform improved several measures of financial well-being, ranging from credit score to personal bankruptcy. In this section, we demonstrate that these results are robust to several alternative specifications. In these models, we present only our main parameter of interest (the coefficient on the term M A×P ost×U ninsured2005); the full results are available upon request.
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The results presented in the previous section use data from both a random 5 percent sample of credit reports and all individuals with the same mailing address as the primary sampled individual. This provides a large sample; however, it also will result in over-sampling of individuals living in group homes or with many roommates and under-samples individuals living alone. We therefore re-estimate our models using only the primary sample and dropping all individuals who are not in the initial random 5 percent sample. The first panel of Table 4 displays the results. We find similar results using the primary sample as we do using the full sample: a one percentage point increase in the pre-reform uninsurance rate is associated with an increase in credit scores of about 0.48 and a reduction in the amount past due of about $24, in the fraction of debt past due of about 0.01 percentage points, and in the probability of having a personal bankruptcy of about 0.03 percentage points.
The second panel of Table 4 displays results using all states in the Northeast Census Region (Maine, New Hampshire, Vermont, Connecticut, Rhode Island, New York, Pennsylvania, and New Jersey) as the comparison group. In this model, we continue to find strong effects of the reform on amount past due and personal bankruptcy. The effects of the reform on the fraction of debt past due and the credit score are not statistically significant in this specification, although the point estimates indicate that the reform improved credit scores and reduced the fraction of debt that is past due.
In the third panel of Table 4 , we present results from a model that uses only variation in county of residence, but not in age group. In these models, individuals are mapped to the overall uninsurance rate of their county of residence in 2005. This uninsurance rate is then used as the measure of the potential effect of the reform. Because these models reduce the amount of variation in the potential effect of the reform by half, the standard errors tend to be larger. However, in these models we continue to find statistically significant effects of the reform on credit score and fraction of debt past due, and marginally significant effects on personal bankruptcy. The point estimates on total amount past due and total debt suggest that the reform also reduced these measures.
Finally, in the fourth panel of Table 4 , we present results using the county of residence in each year, rather than the county of residence in 2005, to define county-age groups.
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The advantage of using current county of residence is that we are not required to drop all individuals who were not in the sample in 2005. The disadvantage is that this sample does not account for endogeneous moving across counties in response to the reform. Using this definition of county, we find similar effects of the reform on total debt, amount past due, fraction of debt past due, amount of collections and personal bankruptcy. The effect of the reform on risk score is a similar magnitude using this definition; however, it is not statistically significant.
Overall, we find that alternative specifications and sample definitions do not alter our results. Although the point estimates and standard errors vary slightly across these models, we continue to find that the reform had strong effects on several measures of financial wellbeing.
Heterogeneous Effects by Credit Score
In this section, we compare the effect of the reform among people who had relatively high credit scores at the time of the reform to those whose credit scores were lower. Specifically, we separate the sample based on whether an individual's credit score was above or below the median credit score in Massachusetts in 2005, the year before the reform, and estimate our models on these two groups separately. Credit score is a summary measure of financial well-being, and a low credit score may indicate that an individual is struggling financially.
Furthermore, credit score is the primary metric that determines access to credit. Those who can easily borrow may be better able to smooth their consumption in the event of a medical emergency without resorting to filing for bankruptcy.
The results are presented in Table 5 . The top panel displays the results for those individuals whose credit scores were below the median in 2005. We find that the reform had a stronger effect on the total amount past due, the fraction of debt past due, and bankruptcy for this group than for the general population. In this model, a one percentage poing increase in the pre-reform uninsurance rate (a one percentage point increase in the potential effect of the reform) is associated with a reduction in the average amount past due of about $57 and a reduction in the fraction of outstanding debt past due of 0.2 percentage points.
Similarly, we find that a one percentage point increase in the potential effect of the reform is associated with a reduction in the 2 year bankruptcy rate of about 0.08 percentage points.
These effects are are approximately twice as large in this low credit score sample as they are in the general population.
The results for the high credit score sample are presented in the lower panel. In the high credit score sample, we do not find a significant effect of the reform on total amount past due. We continue to find that the fraction of debt past due and the personal bankruptcy rate falls significantly after the reform, although the size of this effect is smaller than what we observe in the general population. Similarly, the effect of the reform on credit score is smaller for the high credit score sample than for the low credit score sample. In contrast,
we find that the reform had a large effect on the total amount past due among those who had high credit scores before the reform.
Placebo Tests
The main results estimated from the model in equation (2) are robust to Massachusettsspecific shocks to financial outcomes as well as shocks to groups with high 2005 uninsurance rates, but they would not be robust to shocks that only occur in high uninsurance rate countyage groups within Massachusetts (for example, an increase in local demand for employment that only effects certain counties and age groups in Massachusetts). To investigate whether the improvement in financial outcomes we observe reflects a concurrent improvement in the economic environment unrelated to the health care reform, we estimate equation (2), but replace the dependent variable with several measures of economic activity that were plausibly unaffected (or only marginally affected) by the health care reform. Specifically, we consider the poverty rate, business bankruptcies, the unemployment rate and the median income at the county level. This placebo test expands upon the one used in Gross and Notowidigdo (2011) . If our model uncovers strong effects on these variables, it would indicate that our measure of the potential effect of the reform is correlated with an overall improvement in the economic climate. We use annual county-level data on the poverty rate and the median income from the Small Area Income and Poverty Estimates produced by the US Census. The number of business bankruptcies are from the U.S. Department of Justice Public Access to Court Electronic
Records system, and data on the county level unemployment rate are from the Bureau of Labor Statistics Local Area Unemployment Statistics. We estimate each model twice, with a log transformation of the dependent variable as well as the level of that variable. These measures are only available at the county-level, and not by age group, so we are only able to evaluate whether high-uninsurance rate counties in Massachusetts experienced relative improvements. However, because our results are largely robust to using only county-level variation (see Table 4 ), and because within-county uninsurance rates are correlated, establishing that there were no unrelated economic improvements in Massachusetts counties is an important check on the credibility of our empirical design. Table 6 presents the results. In all eight models, we find no statistically significant improvements in Massachusetts counties relative to similar counties in other states. The point estimates indicate that more-affected counties in Massachusetts experienced a relative decrease in median income and in the unemployment rate and a relative increase in business bankruptcies. The poverty rate results are mixed; we find a small increase in the poverty rate, but a small decrease when the dependent variable is log-transformed. None of these effects are statistically significant and the point estimates are small. Importantly, we do not find even suggestive evidence that our results are being driven by a relative improvement in the overall economic environment. On the contrary, for most of our measures, we find that the more-affected counties in Massachusetts fared worse than similar counties in other states over this period. This result suggests that it is unlikely that our findings are driven by a coinciding but unrelated improvement in economic conditions that also improved financial outcomes, and supports the hypothesis that the health reform itself is responsible for the observed improvement in financial outcomes, and is not merely correlated with this improvement.
As a second check on our empirical analysis, we perform a placebo test on a group of individuals that should not have been affected by the reform: individuals who were over age 65 at the time of the reform. These individuals would not have experienced an increase in coverage because almost all of them would have already had health insurance coverage through the Medicare program. In our main analysis, we exclude such individuals from the sample. As a placebo test, we estimate the same specification described above but only include those who were age 65 or older in 2005. We match individuals over age 65 at the time of the reform to our measure of the potential effect of the reform for their entire county and for the older (age 39-64) age group. If our analysis is capturing the effect of the expansion of health insurance, rather than a concurrent improvement of financial outcomes that is specific to the most-affected areas in Massachusetts, we should not find any effect among the elderly. The results are presented in Table 7 . We do not find a significant effect of the This is consistent with our hypothesis that the observed changes in financial outcomes are a result of the health care reform, rather than a reflection of a trend among the most-affected counties in Massachusetts.
Conclusion
Public policy that expands health insurance coverage has broad effects on the well-being of those affected. While a large and growing body of research has established the effects of health insurance on health care utilization and health outcomes of the insured, the role of health insurance in the financial stability of a household remains under-explored. In this paper, we analyze the effect of landmark state health care legislation, the Massachusetts health care reform, on financial outcomes using credit report data.
We find that the reform significantly improved credit scores, reduced the total amount past due, reduced the fraction of debt past due, and reduced the probability of personal bankruptcy. We find particularly pronounced reductions in the probability of having a large delinquency of over $5,000. These effects tend to be larger among individuals whose credit scores were low at the time of the reform, suggesting that the greatest gains in financial security occurred among those who were already struggling financially. Furthermore, our analysis yields some suggestive evidence that the reform may have also reduced total debt and the amount of third party collections.
Our analysis shows that health care legislation has implications that reach beyond health care providers and the uninsured and extend into credit markets, benefiting not only uninsured households who gained coverage, but also creditors who served these households. Our finding that credit scores improved as a result of the reform indicate that the reform even increased access to credit in the future for those individuals who gained coverage. These results show that health care reform legislation has a strong effect not just on health and the use of health services, but across many measures of household well-being. Each column displays the results from a separate regression. The dependent variable is listed in the first row. All models include county-level fixed effects and the county-level unemployment rate as a control variable. Significance Levels: * = 10%, ** = 5%, *** = 1%. Robust standard errors are clustered by county. Each column displays the results from a separate regression. The dependent variable is listed in the first row. All models include county-level fixed effects and the county-level unemployment rate as a control variable. Significance Levels: * = 10%, ** = 5%, *** = 1%. Robust standard errors are clustered by county. Each column displays the results from a separate regression. The dependent variable is listed in the first row. All models include county-level fixed effects and the county-level unemployment rate as a control variable. Significance Levels: * = 10%, ** = 5%, *** = 1%. Robust standard errors are clustered by county. Each column displays the results from a separate regression. The dependent variable is listed in the first row. All models include county-level fixed effects and the county-level unemployment rate as a control variable. Significance Levels: * = 10%, ** = 5%, *** = 1%. Robust standard errors are clustered by county. Each column displays the results from a separate regression. The dependent variable is listed in the first row. All models include county-level fixed effects and the county-level unemployment rate as a control variable. These models include only individuals who were age 65 or older in 2005, the year before the reform. The first panel looks at changes in the over-65 financial outcomes using the total 2005 uninsurance rate in the county of residence as the placebo measure of the reform. The second panel uses the 2005 uninsurance rate of those in the county of residence age 39-64 as the placebo measure of the reform. Significance Levels: * = 10%, ** = 5%, *** = 1%. Robust standard errors are clustered by county.
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